Fluorescent adducts of wheat calmodulin implicate the amino-terminal region in the activation of skeletal muscle myosin light chain kinase.
Considerable attention is being directed toward defining a binding site in the central region of calmodulin that forms a high affinity interaction with certain enzymes and amphiphilic peptides. However, other regions of calmodulin are also known to be involved in the activation of enzymes such as myosin light chain kinase, regions which may not be directly involved in the binding of small peptides, e.g. mastoparan X. We investigated the properties of wheat calmodulin fluorescent derivatives, which were modified chemically in the first calcium binding site at Cys-27, in the activation of rabbit fast skeletal muscle myosin light chain kinase. Unmodified wheat calmodulin stimulated myosin light chain kinase to a greater maximal velocity than wheat calmodulin that was modified at Cys-27 by any of four fluorescent compounds, IAANS (2-[4'-iodoacetamidoanilino]naphthalene-6-sulfonic acid), 5-[2'-[[iodoacetyl]amino]ethyl]aminonaphthalene]-1-sulfonic acid, 5-iodoacetamidofluorescein, and 7-diethylamino-3-[4'-maleimidylphenyl]-4-methylcoumarin; the midpoints for activation of myosin light chain kinase were not significantly different for unmodified wheat calmodulin and three of the four wheat calmodulin derivatives. Myosin light chain kinase, but not mastoparan X, enhanced the fluorescence emission intensity of wheat calmodulin-IAANS. Mastoparan X reversed, in a dose-dependent manner, the changes in fluorescence intensity of a preformed complex of myosin light chain kinase and wheat calmodulin-IANNS. Thus, we propose that the region vicinal to Cys-27 participates in the activation but not the high affinity association of myosin light chain kinase. Lastly, a comparison of mammalian and plant calmodulin showed that the Vmax for the stimulation of myosin light chain kinase was 1.6-fold greater for bovine than wheat calmodulin. The difference between the two calmodulins was more pronounced at lower Ca2+ because less Ca2+ was needed to saturate the kinase rate when stimulated by bovine calmodulin.